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Endometrial parameters in IVF and IUI administration
on elderly women
Nafiye YILMAZ, Sevtap KILIÇ, Yusuf MADENDAĞ , İlknur MADENDAĞ, Aylin ÖZGÜN,
Gülnur ÖZAKŞİT, Sertaç BATIOĞLU
Aim: There are still controversial results about the role of endometrial thickness, pattern, volume, and vascularity in
endometrial receptivity. We studied the predictivity of endometrial parameters in endometrial receptivity in over-aged,
normogonadotrophic unexplained infertile women.
Materials and methods: In this study, 150 women with an age range of 38-42 were included. The patients were divided
into 4 groups: group 1 was applied recombinant FSH and intrauterine insemination, group 2 was applied clomiphene
citrate and intrauterine insemination, group 3 was applied IVF, and group 4 (control group) was composed of fertile
control patients. All patients in each study group had standard initiation dosages for ovulation induction. Endometrial
thickness, volume, and colour Doppler results were evaluated according to their mean values.
Results: The groups were homogeneous according to their age, body-mass-index, basal hormone levels, and maximum
follicle diameter on the day of ovulation trigger injection. Endometrial thickness and pattern were significantly different
between groups. The difference of endometrial volume was not statistically significant between groups. There were also
no differences of uterine artery PI and RI between groups. The difference of spiral artery PI values between groups was
statistically significant. When all groups are evaluated, effects of endometrial parameters on pregnancy were not different.
Conclusion: Endometrial thickness, pattern, and volume, and RI and PI values for uterine and spiral arteries were found
to have no predictive value on endometrial receptivity in over-aged, unexplained infertile women.
Key words: IVF, IUI, endometrial thickness, endometrial volume, endometrial vascularity

İleri yaş kadınlarda IUI ve IVF uygulamalarında endometrial parametreler
Amaç: Endometrial kalınlık, patern, volüm ve vaskülaritesinin endometrial reseptivitede oynadığı rol halen tartışmalıdır.
Biz çalışmamızda normogonodotropik açıklanamayan ileri yaş infertil kadınlarda endometrial reseptivitide endometrial
parametrelerin prediktif önemini çalışmayı amaçladık.
Yöntem ve gereç: Çalışmaya 38-42 yaşları arasında 150 kadın kabul edildi. Hastalar 4 grup halinde değerlendirildi; Grup
1 rekombinan FSH (follikül stimule edici hormon ) ve intrauterin inseminasyon; Grup 2 klomifen sitrat ve intrauterin
inseninasyon; Grup 3 İnvitro fertilizasyon (IVF) uygulanan; ve grup 4 fertil kontrol hasta gruplarından oluşturuldu.
Çalışmaya alınan her gruptaki tüm hastalar için standart başlangıç dozunda ovulasyon indüksiyonu uygulandı.
Endometrial kalınlık, volüm ve renkli doppler verileri ortalama degerlerine göre değerlendirildi.
Bulgular: Grupların yaş, vücut kitle indexi, bazal hormone düzeyleri ve ovulasyon gününde maksimum folikül çapı
ölçümlerine göre homojen dağılımdaydı. Endometrial kalınlık ve patern degerlendirmelerinde gruplar arasında anlamlı
fark izlendi. Endometrial volüm yönünden gruplar arasında anlamlı fark izlenmedi. Doppler değelendirmelerinde uterin
arter PI(Pulsatilite index) ve RI (Rezistan index) değerleri gruplar arasında farklı değildi. Fakat spiral arter PI değerleri
gruplar arasında istatiksel olarak anlamlı olduğu izlendi. Endomertrial parametrelerin gebelikte etkisi
değerlendirildiğinde gruplar arasında anlamlı fark izlenmedi.
Sonuç: İleri yaş açıklanamayan infertil hasta grubunda endometrial kalınlık, patern, volüm ve uterin arter öspiral arter
PI ile RI değerleri incelendiğinde endomertial reseptiviteyi öngörmede prediktif değildir.
Anahtar sözcükler: IVF, IUI, endometrial kalınlık, endometrial volüm, endometrial vaskülarite
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Introduction
The most common factors affecting pregnancy
outcomes in female infertility are ovarian reserve,
oogenesis pathology, and endometrial receptivity. The
number of antral follicles, ovarian volume, and
stromal blood flow are determining parameters
concerning the ovaries in pregnancy predictivity (13).
There are several studies investigating the
effectiveness of endometrial thickness, pattern,
volume, and vascularity in endometrial receptivity.
Several studies have reported different results. The
effect of endometrial thickness and hyperechogenic
pattern on determining pregnancy outcomes have
been presented with various results (4-7). Contrary to
Richter, Zang, who reported that while increased
endometrial thickness, endometrial echo, and volume
affect IVF outcomes, this effect is dependent on
patient’s age, duration of stimulation, and embryo
quality (8-10). Several studies have presented different
results: while there are some studies that underline
that sufficient blood flow in the endometrium, which
is one of the most important parameters in
determining receptivity, some other studies that
advocated that it does not have any effect (11-14).
Amir’s study supports the hypothesis that age is an
important factor in endometrial receptivity. The
chances of achieving a thick endometrium for patients
>40 years of age are lower compared to younger
patients. Furthermore, a thicker endometrium is
correlated with a higher PR only for patients >35 years
of age (15).
There has been no consensus among studies
concerning endometrium where implantation takes
place. Many studies in the literature have evaluated a
single parameter, but our study evaluates the effect of
different ovulation induction protocols in elderly
patients with unexplained infertility on endometrial
thickness, pattern, volume, and vascularity; and their
effect on pregnancy outcomes. To the best of our
knowledge, it is the first prospective study
investigating IVF and IUI in elderly women and
comparing them with a control group.
Materials and methods
In the presented study, 150 patients (38-42 years
old) with infertility problems, who applied to our
344

department between September 2006 and April 2007,
were evaluated. Following the application of basal
hormone
parameters,
ultrasonography,
hysterosalphingography,
spermiogram,
and
diagnostic hysteroscopy, patients diagnosed with
unexplained infertility were included. Study group
were evaluated in 3 groups: group 1 (n: 43) healthy
infertile women who were applied ovulation
induction with recombinant FSH and IUI; group 2 (n:
29) infertile patients who were applied ovulation
induction with CC and IUI; group 3 (n: 48) healthy
infertile women who had previously been
administered IUI and due to failing of the treatment
they were accepted to in vitro fertilisation and embryo
transfer programme (IVF ET); group 4 (n: 30) healthy,
fertile, ovulatory women (i.e. contraception and
family planning clients consisting of fertile women).
Age, BMI, FSH, LH, PRL, E2, and antral follicle
number on basal menstrual days 2 and 3 were
recorded for all patients.
Controlled ovarian stimulation protocols
(COH)
All patients were started oral contraceptive pill
before the stimulation protocol. Super ovulation was
administered by the standard long protocol. The
ovarian stimulation was started when serum estrogen
levels were lower than 50 pcg/mg and follicles smaller
than 10 mm. Folliculometry was measured with 5
MHz TVUSG (ALOKA Co. Ltd. SSD 5500, Tokyo,
Japan). Rec FSH (Gonal F, Serono, İstanbul) was used
for ovarian stimulation on day 3 (150- 225 IU
initiation dose). The duration of induction was
determined according to follicular development and
plasma estradiol levels. Folliculometry and Doppler
USG were applied by the same person using the same
equipment. When at least 3 follicles with a diameter of
18 mm were obtained, HCG (10,000 IU) (Profasi 5000
Units, Serono, İstanbul) was administered
intramuscularly. On the HCG trigger day,
endometrial parameters were measured. IVF was
applied to retrieved oocyte. Embryo transfers were
performed on day 3. Luteal progesterone support was
used by daily vaginal progesterone suppositories
(Crinone, Serono, İstanbul ). The pregnancy was
accepted to be positive when beta HCG level was over
50 IU on day 12 of embryo transfer. Clinical
pregnancy was accepted as the embryo cardiac
activity observed by ultrasonography.
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Ovulation induction with gonadotropin
Ovulation induction was started with a 150 IU rec
FSH standard starting dose on the 2nd or 3rd
menstrual day and folliculometry was applied. HCG
(10,000 IU) was administered intramuscularly when
at least 3 follicles with a diameter of 18 mm were
obtained. On the same day endometrial parameters
were recorded. IUI was performed 36 h after HCG
injection.

mIU/mL, range assay was 0.02 -200 mIU/mL, and
sensitivity assay was 5%.
Statistical analysis
Data analyses were performed using SPSS 11.5.
Definitive statistics were given as mean ± standard
deviation for constant variables and as percentage for
categorical variables. Whitney U test and Kruskal
Wallis test were used to compare the groups. Results
were considered statistically significant for P < 0.05 .

Ovulation induction with clomiphene citrate
Clomiphene citrate (CC) (100 mg/day) was
administered between the 5th - 9th menstrual days.
Folliculometry was applied. HCG (10,000 IU) was
administered
intramuscularly,
endometrial
parameters were recorded. IUI was performed 36 h
after HCG injection.
Doppler ultrasonography
Just before TV USG examination, systolic and
diastolic blood pressures and heart rate were recorded
and in the cases of abnormal values the examination
was delayed until these parameters were normalised.
Endometrium was measured by longitudinal scans
including the whole endometrium at the point of its
maximum thickness. Triple-line pattern was defined
as a multilayered endometrium consisting of a
prominent outer and inner hyper echoic line and
inner hypo echoic regions in the periovulatory phase.
Ascending main branches of the uterine arteries
on both sides of the cervico-uterine junction in a
longitudinal plane and before entering the uterus were
visualized using a colour Doppler system. Using a
power Doppler system, subendometrial and
endometrial blood flows were visualized.
Ultrasonography assessment for each patient was
performed by a single operator 3 times and average
values were calculated.
Laboratory methods
The serum levels of E2, FSH, and LH were studied
with Electrochemiluminescence Immunoassay
“ECLIA” (Roche), which is intended for use on
Elecsys. The analysis sensitivity of the assay was 5
pg/mL and linear interval of test was 500-4300 pg/mL
for estrogen. FSH sensitivity assay was 0.13 mIU/mL,
range assay was 0.13-200 mIU/mL, and sensitivity
assay was 5%. LH sensitivity of assay was 0.02

Results
No significant difference was observed in terms of
their demographical structure, namely age, basal FSH,
estradiol, and BMI. Induction time was detected
significantly different; 8.0 ± 2.4 in rec FSH group
(group 1); 5.0 ± 0.0 in CC group (group 2), and 9.7 ±
1.68 in IVF group (group 3) (P = 0.001). The mean of
the number of follicles on the ovulation induction day
among the groups were observed as 4.2 ± 1.7 for
group 1; 2.4 ± 0.68 for group 2, and 6.5 ± 2.5 for group
3, and accordingly the mean of IVF group was found
statistically significant and higher than that of both
infertile FSH and infertile CC groups (P = 0.001). The
mean of infertile FSH group was found to be higher
than the infertile CC group (P = 0.001). Besides, in
terms of maximum follicle diameter, no statistically
significant difference was observed among the groups
(P = 0.967). A statistically significant difference was
observed in terms of blood estrogens levels on the
HCG trigger day. Accordingly, the mean in group 2
(562.5 ± 178.3) was found to be lower than that of
both group 1 (1372.4 ± 538.5) and group 3 (1421.4 ±
441.5) (P < 0.001).
When the groups were analysed according to their
endometrial parameters, a statistically significant
difference was observed in terms of endometrial
thickness mean on the day of ovulation induction (P
= 0.001). Accordingly, the mean endometrial
thickness in the control group was statistically higher
than (12.6 ± 1.2) the means in other groups (8.3 ± 1.9
in group 1, 9.1 ± 1.8 in group 2, and 10.8 ± 1.8 in
group 3) ( P = 0.001).
A statistically significant difference was observed
between the groups in terms of endometrial pattern.
Triple-line prevalence was found significantly higher
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in the control group compared to the infertile FSH
group (P = 0.002). Non-triple-line prevalence in the
infertile FSH group was significantly higher compared
to the IVF group (P = 0.001). Non-triple-line
prevalence in the infertile CC group was significantly
higher compared to the IVF group (P = 0.048). No
statistically significant difference was observed
between groups in terms of endometrial volume
means (control means: 7.88 ± 1.16, group 1 = 7.78 ±
1.18, group 2 = 7.75 ± 1.2, group 3 = 7.39 ± 1.79) (P =
0.915).
No statistically significant difference was found
among the groups in terms of the means of uterine
artery (utar) PI, utarRI, utarSD, and spiral artery
(spirar) SD (P = 0.234, 0.208, 0.326, and 0.116). A
statistically significant difference was found between
the groups in terms of spiarPI means (P = 0.029) and
this difference is due to the fact that the mean of the
infertile CC group was found to be significantly
higher compared to the IVF group (P = 0.002). There
is a statistically significant difference among the
groups in terms of spiarRI means (P= 0.001) and this

difference is due to the fact that mean of the infertile
CC group was found to be significantly higher
compared to control, infertile fsh, and IVF groups (P
= 0.026; P = 0.002, and P = 0.001). The results are
summarised in Table 1.
There was a statistically significant difference
among the groups in terms of pregnancy rate (P =
0.017). Accordingly, the rate of pregnancy in group 1
was 21.4% and in Group 2 it was 17.26%, and the rate
of pregnancy between these 2 groups was similar (P =
0.663). On the other hand, the rate of pregnancy in
Group 3 was 43.8% and it was statistically higher
compared to Groups 1 and 2. (P = 0.025 and P =
0.017).
When power Doppler parameters, endometrial
volume, thickness, and hormonal parameters between
the pregnant and the non-pregnant participants are
evaluated without considering any group difference, a
statistically significant difference was found only with
estrogens levels on the HCG trigger day - the pregnant
ones had higher estrogen levels compared to the nonpregnant ones (P = 0.029). Table 2 shows the data

Table 1. Doppler Usg results of the groups. P < 0.05 considered statistically significant.

Uterar PI
Uterar RI
Uterar S/D
Spirar PI
Spirar RI
Spirar S/D

Control (n = 30)
mean ± SD

Group 1 (n = 43)
mean ± SD

Group 2 (n = 29)
mean ± SD

Group 3 (n = 48)
mean ± SD

P

2.36 ± 0.91
0.88 ± 0.10
6.05 ± 1.26
2.24 ± 0.25
0.87 ± 0.09
6.03 ± 1.39

2.21 ± 0.64
0.86 ± 0.10
6.17 ± 1.72
2.25 ± 1.08
0.84 ± 0.11
5.32 ± 2.15

2.32 ± 0.78
0.87 ± 0.21
6.64 ± 3.07
2.43 ± 0.90
0.93 ± 0.11
5.00 ± 2.75

2.04 ± 0.69
0.85 ± 0.19
5.71 ± 2.42
1.93 ± 0.80
0.82 ± 0.15
5.30 ± 2.75

0.234
0.208
0.326
0.029
0.001
0.116

Table2. Pregnancy and estrogens and Doppler results in all study cases. P < 0.05 considered statistically significant.

Estrogens (pgr/mL)
End. thickness (mm)
Uterar PI
Uterar RI
Uterar S/D
Spirar PI
Spirar RI
Spirar S/D
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Pregnancy (+) n:35

Pregnancy (-) n:85

P

1361.34 ± 551.92
9.9 ± 2.4
2.11 ± 0.55
0.83 ± 0.17
5.71 ± 2.26
1.96 ± 0.77
0.82 ± 0.12
5.15 ± 2.80

1123.29 ± 557.12
9.3 ± 2.04
2.18 ± 0.75
0.88 ± 0.17
6.24 ± 2.44
2.23 ± 0.98
0.87 ± 0.14
5.23 ± 2.42

0.029
0.168
0.919
0.573
0.647
0.136
0.105
0.355
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when the patients are classified as pregnant and nonpregnant (without considering the sub-groups and
control groups).
When groups are evaluated individually
(treatment of patients divided into subgroups
according to pregnancy), (group 1 = 9 pregnant
patients, group 2 = 5 pregnant patients, and group 3 =
21 pregnant patients), no statistically significant
difference was observed in blood estrogens levels,
endometrial thickness, endometrial volume, uterine
artery, and spiral artery power Doppler analysis of the
pregnant participants in groups 1, 2, and 3 following
the induction of ovulation (P > 0.005).
Discussion
There still exists no consensus on how effective
endometrial parameters are in endometrial
receptivity. There are several studies that report
different results concerning the optimal endometrial
thickness in anticipating pregnancy. While Dietterich
defends the idea that increased endometrial thickness
has no negative impact on the rate of pregnancy and
aborts in IVF cycles, Weissman et al. reports that
increased endometrial thickness effects the rate of
pregnancy and aborts in a negative way (16,17).We
did not observe any correlation between the
endometrial thickness and pregnancy rates in IUI and
IVF patients. It has been emphasised that reduced
endometrial thickness in patients who were
administered IUI in CC treatment cycles has a
significantly negative effect on pregnancy results (18).
In contrary to what Esmailzadeh reports, we did not
detect any statistically significant difference between
pregnancy positive and pregnancy negative patients
in CC administered group in terms of endometrial
thickness.
Tsai reported that in ovulation induction by
administering CC and gonadotropin and in IUI
cycles, in terms of endometrial parameters,
endometrial pattern has a significant effect on
pregnancy positive and pregnancy negative patients;
however, thickness and vascularity do not change
pregnancy results (19). In our study, parallel to what
Tsai reported, we did not observe any difference in
terms of endometrial pattern and thickness between
the pregnancy positive and pregnancy negative

patients in ovulation induction by administering CC
and gonadotropin and in IUI cycles. Although there
were endometrial thickness and spiral artery PI and
RI differences between groups, they did not affect
pregnancy outcomes.
Some studies have emphasised that endometrium
triple-line pattern in different induction protocols
affects pregnancy in a positive way. Fanchin
supported this view and reported that hyperechogenic
endometrium deteriorates IVF outcomes (9,20).
Predictivity value of triple-line pattern in CC cycles
and gonadotropin cycles are also emphasised (19). We
concluded that endometrial triple-line pattern is not
predictive in determining pregnancy in different
induction protocols in elderly women. Rashidi also
did not report any difference in terms of endometrial
thickness and pattern between pregnancy positive and
pregnancy negative patients (21).
It is well-known that age is one of the most
important parameters defining pregnancy rates.
Ovarian reserves and endometrial receptivity change
with age. The number of studies on the effect of
endometrial parameters on pregnancy predictivity in
the elderly is limited.
Amir reported that the possibility of a thick
endometrium in IVF administered women over the
age of 40 is less than that of the younger patient group;
however, he also reported that pregnancy rate
increases in the presence of thick endometrium (10).
Zhang reported that there is a positive correlation
between increased endometrial thickness and
pregnancy rates and further explained that this effect
is dependent on the age of the patient, duration of
stimulation, and embryo quality (8).
Richter states in his study that an increase in
endometrial thickness increase the rate of pregnancy
and live births independent from the age of the patient
and embryo quality (9). Our study on patients that
received different stimulation protocols in the elderly
group concluded that endometrial parameters are not
predictive in defining pregnancy in elderly women.
Endometrial vascularisation is affected by ovarian
steroids, age of the patient, and different induction
protocols. Fenning has emphasised that endometrial
vascularity is reduced in inexplicable infertility (22).
Ng, who investigates vascularisation and pregnancy
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results among different groups of patients in different
stimulation protocols, advocates that reduced
endometrial and subendometrial blood flow in IVF
patient group does not pose a significant difference in
terms of pregnancy results (14), which is in line with
our results.
Our aim was to define the predictive effect of
endometrial parameters on receptivity especially in

elderly women with normogonadotropic infertility
and to this end we administered different ovulation
induction protocols. However, one of the
disadvantages of our study was the low number of
participants. Therefore, to understand the effects of
endometrial parameters on pregnancy, studies with
broader and more homogeneous patient groups are
needed.
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